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Improving Radiation Therapy Efficiency

Bremen, June 9, 2016 — Fraunhofer MEVIS has developed new methods for
adjusting radiation therapy more effectively during the course of treatment.

Radiation therapy is an established method of cancer treatment. The therapy consists
of many treatment sessions and usually lasts for several weeks. During this time, physi-
cians often have to adjust the treatment plan. By doing so tumors can be treated effec-
tively and tissue surrounding the tumor is spared. Within the scope of the recently
completed SPARTA project, the Fraunhofer Institute for Medical Image Computing
MEVIS in Bremen developed several methods for facilitating and accelerating this ad-
justment.

At the beginning of every radiation therapy, doctors take images with a CT scanner
showing the position of the tumor and the surrounding organs. Based on this imagery,
they develop a detailed treatment plan. This plan indicates the number of radiation
sessions, the radiation dosage, and the body areas to be treated. The goal is to com-
pletely destroy the tumor while sparing the surrounding healthy tissue.

However, the conditions change during the course of therapy. The tumor shrinks and
its form may change. Weight loss may occur and patients do not always assume the
same position during radiation sessions. This affects the course of therapy. In many
cases, the initial distribution of the X-ray dose is no longer optimal and must be adjust-
ed.

To ensure that tumors are targeted as well as possible in later sessions, doctors take CT
control images. These images help determine whether the tumor has shifted in the
body due to weight loss. In such cases, sensitive organs can be accidentally damaged
by moving into the radiation path.

To prevent such complications, doctors compare the original CT images with the con-
trol images and adjust the radiation plan to the new situation. This replanning can
become very complex and time-consuming. Within the scope of the SPARTA project,
Fraunhofer MEVIS developed several software tools for accelerating and simplifying this
procedure. The experts worked closely with doctors from renowned university clinics to
make the tools as intuitive as possible.
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Image registration: MEVIS researchers developed algorithms that automatically align
different images of the same patient. The program corrects the different positions pa-
tients assume during radiation sessions. It also distorts and shifts the images, if neces-
sary, to align the structures. This eases determining how an ulcer changes during the
course of therapy. With the University Clinic in Dresden, MEVIS experts further devel-
oped and evaluated an algorithm to register lung images. It displays the lung precisely
in different breathing phases.

Recontouring: To plan radiation therapy, physicians contour the organs and the tumor
as precisely as possible and plot their shapes. The computer gives suggestions on how
the contours should look, but in practice, doctors need to adjust and correct these
suggestions in a time-consuming process. MEVIS researchers created a tool to acceler-
ate this process. The tool transfers the contours of the initial therapy plan to the cur-
rent situation using the image registration results of the current CT image. Inaccurate
contours ‘snap’ quickly into place with help of a snapping tool. A contour propagation
method for head and neck data was tested in cooperation with the Ludwig-
Maximilians-Universitat in Munich. The results show that doctors needed only half as
much time for post-processing.

Visualization: Which alternative radiation plans are optimal? Is the initial therapy plan
still accurate? Should it be readjusted? Experts in Bremen created special tools for
visualization to help doctors answer these questions. The tools show the uncertainty
that arises from patient motion during sessions across several weeks of therapy. 3D
depictions show a series of images. The bigger the movements during irradiation, the
blurrier the images compared to the reference. Such illustrations could help decide if
the radiation plan should be readjusted or not.

The researchers combined these and other software components into a demonstrator.
The separate elements can be relatively easily integrated into existing medical devices.
Fraunhofer MEVIS is already in discussion with commercial partners.

SPARTA stands for “Software Platform for Adaptive Multimodal Radio and Particle
Therapy with Autarkic Extendibility”. The interdisciplinary joint project started on April
1, 2013 and ended on March 31, 2016. The consortium encompasses ten partners,
including research institutes, medical technology companies, and university clinics.
SPARTA received a funding of around eight million euros from the German Federal
Ministry of Education and Research (BMBF). For further information: www.projekt-

sparta.de
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Embedded in a worldwide network of clinical and academic partners, Fraunhofer MEVIS develops real-world software solutions for image-
supported early detection, diagnosis, and therapy. Strong focus is placed on cancer as well as diseases of the circulatory system, brain, breast, liver,
and lung. The goal is to detect diseases earlier and more reliably, tailor treatments to each individual, and make therapeutic success more measura-
ble. In addition, the institute develops software systems for industrial partners to undertake image-based studies to determine the effectiveness of
medicine and contrast agents. To reach its goals, Fraunhofer MEVIS works closely with medical technology and pharmaceutical companies, provid-
ing solutions for the entire chain of development from applied research to certified medical products. www.mevis.fraunhofer.de/en

The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 67 institutes and
—research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,000, who work with an annual research budget
totaling more than 2.1 billion euros. Of this sum, more than 1.8 billion euros is generated through contract research. More than 70 percent of the
Fraunhofer-Gesellschaft's contract research revenue is derived from contracts with industry and from publicly financed research projects. Interna-
tional collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the greatest
importance to present and future scientific progress and economic development. www.fraunhofer.de/en




